Reduced membrane major histocompatibility complex class I density and stability in a subset of human renal cell carcinomas with low TAP and LMP expression.
Suppression of MHC class I expression is thought to allow tumor cells to escape immune surveillance mediated by CD8(+) CTLs. For stable MHC class I surface expression, multiple protein interactions are required for efficient assembly of MHC class I heavy chain and beta 2-microglobulin with endogenous peptides. Peptide processing and transport into the endoplasmic reticulum involves the genes of the transporters associated with antigen processing, TAP-1 and TAP-2, and the two components of the proteasome complex, the low molecular weight proteins LMP-2 and LMP-7. We selected human renal cell carcinoma (RCC) cells derived from a tumor that is thought to be controlled by host immunity to study the MHC class I antigen presentation machinery. Eleven RCC lines established from primary tumors were investigated for the mRNA and protein expression of MHC class I, TAP, and LMP genes. In addition, membrane stability of MHC class I was determined by incubation of the RCC cell lines at low temperature and in the presence of exogenous HLA-binding peptides. Our results revealed the existence of two different phenotypes of RCC cell lines. Group I displayed temperature-stable MHC class I surface expression associated with high, and in most cases coordinated, expression of MHC class I heavy and light chain, TAP and LMP transcripts, and proteins. Group II demonstrated a marked MHC class I instability at 37 degreesC associated with low but coordinated expression of the respective transcripts and proteins. MHC class I membrane expression of group II, but not of group I RCC cells, could be stabilized by incubation with specific MHC class I binding peptides. These results suggest an important role of the genes of the antigen presentation machinery in stable and efficient MHC class I surface expression of RCC cells. However, it has still to be defined whether deficient antigen processing is one of the mechanisms of RCC cells to escape the surveillance of the immune system.